Objective: To analyze child safety seat usage errors among children enrolled at daycare.
Introduction
Accidents, and traffic accidents in particular, have a significant impact on mortality in developed countries and the same is true of Brazil. 1, 2 Child safety seats (CSS) are designed to restrain child passengers in automobiles, in order to reduce deaths and other sequelae. When used correctly they can reduce the likelihood of death by 71%. 3 Although the legislation in many countries including Brazil 4 makes it obligatory to use CSS, international data show that they are often ignored or used incorrectly 5 and that as children get older CSS use drops off. 6 Data from the United States' National Highway Traffic Safety Administration 7 showed that an estimated 80% of CSS are being misused when inspected.
Resolution 277/08 from the Brazilian National Traffic Board (CONTRAN -Conselho Nacional de Trânsito) 4 came into force in September of 2010. This resolution was a significant legal advance, since it regulates the use of CSS in Brazil, laying down criteria for their use based on children's ages.
A study of CSS use was conducted recently with children under 4 enrolled at daycare in the city of Maringá, PR, and found that the rate of CSS use was 36.1% and that use was Original article related to income and educational level of the head of the household, the child's age and whether or not the driver used a seatbelt. 8 The first Brazilian studies of this subject have only been published recently. [9] [10] [11] Against this background of incipient legislation and a shortage of Brazilian data, the objectives of this study were to describe the rate of CSS misuse among under-4s enrolled at day care, identify the most common usage errors and analyze factors related to misuse.
Methods
This was a cross-sectional, observational study with prospective data collection and a retrospective analytical axis using a database originally compiled as part of a research project to measure the rate of CSS use among children attending daycare in the city of Maringá, which was conducted from March to June in 2007. 8 The target population was 1,005 children aged 0 to 4 years enrolled at 32 daycare centers. These daycare centers were classified according to educational level and income of head of the household into one of four strata: A -private daycare centers in areas with high income and educational level; B -private daycare centers in areas with medium income and educational level; C -private daycare centers in areas with low income and educational level; D -public day care centers in areas with high income and educational level. These strata were chosen because they concentrate 62.4% of children who are transported in automobiles, according to a preliminary study conducted to measure the rate of use of automobiles as a means of transport to attend daycare centers. 12 For this population, the sample size was estimated at 283 children for a 5% error and 95% confidence interval.
The sample was stratified in proportion to the size of each strata and data collection began at the daycare center with the largest population and continued in descending order of number of children enrolled until the sample size for each strata had been passed. Each daycare center was only studied on one school day and only the principal of each institution was informed of the date in advance. People bringing children to daycare centers by car were approached when they arrived and asked to take part in the study. Two previously trained data collectors were assigned to each car and administered semi-structured questionnaires that had been tested in advance in a pilot study. 13 The instruments had been developed in order to obtain information on the sex of the occupants of the vehicle, whether the driver used a seatbelt, the restraint status of adult and child passengers, in addition to presence and utilization of CSS, and the distribution of adults and children on the vehicle's seating. Excluding the driver's seat, the remaining positions in the car were labeled as follows: A -front passenger seat; B -rear, behind passenger; C -rear, center; D -rear, behind driver.
During the data collection process, one data collector approached the driver, explained the research to them and offered the consent form. The same collector then took details on sex, age and weight of the children and the sex of the driver and any other adults, while the other collector observed the restraint status of the driver and the other passengers and their positions within the vehicle. A study conducted by Decina et al. 5 defined the principal CSS use errors as follows: using equipment that is inappropriate for the child's age and/or weight (selection error), inadequate restraint of child by straps or seatbelts (restraint error) and inadequate installation in the vehicle (installation error). 5 The methodology adopted for this study covers selection and restraint errors, but not installation errors, since this would have required extensive inspections, which were not conducted.
Standards published by the American Academy of
Pediatrics (AAP), 14 the Royal Society for the Prevention of Accidents (ROSPA) 15 and the Brazilian Society of Pediatrics (Sociedade Brasileira de Pediatria, SBP) 16 use children's age and weight to determine which type of CSS should be used and recommend that the manufacturer's instructions should be followed. CONTRAN resolution 277/08 4 only uses age to determine which type of CSS should be used. For the purposes of this study, the age criterion was considered most relevant since there were very few children less than 12 months old. Table 1 lists the types of CSS that should be used, by numbered age group, according to CONTRAN resolution 277/08. 4 Selection errors were defined as disagreement between child's age group and CSS type being used; i.e., children in age group 0 using a type 1 CSS would be a selection error, as would a child in age group 1 using a type 2 CSS. Types 1 and 2 CSS have restraining straps to secure the child (restraining CSS). For these CSS, restraint errors were defined as not using the straps or straps that were clearly too loose. Type 2 CSS do not have restraint straps and are designed to use the vehicle's seat belts to restrain the occupant (non-restraining CSS). For these types of CSS, a restraint error was not wearing the seatbelt. Type 2 CSS are obviously intended for children older than 4 and, therefore, are not suitable for the study population, but children under 4 were observed on type 2 CSS (booster seats), which were duly recorded as selection errors. These data were not excluded from analysis and the results will be discussed in the appropriate place.
Data were analyzed using Fisher's exact test, the MantelHaenszel chi-square test and multiple logistic regression using Epi-Info 3.3.2 and Statistica 8.1.
The study was approved by the Research Ethics
Committee at the Universidade Estadual de Maringá 
Results
The drivers of 370 automobiles were approached; 301 of these were transporting children eligible for the study, to a total of 324 children aged 0 to 4 years. Only 36.1% of them were being transported in a CSS, as has already been reported by Oliveira et al. 8 The analysis presented here is of the 117 children (36.1% of 324) who were in a CSS.
Fifty of the 117 children (42.7%) who were in a CSS were in one that was being used incorrectly. In the cases of two children (1.7%) it was not possible to ascertain whether or not they were restrained or wearing seatbelts.
A total of 54 usage errors were detected (15 selection and 39 retention errors) in 50 children, because four children were in the wrong type of CSS for their ages and were also not restrained properly (Table 2) . Table 3 lists the results of the univariate analysis and Table 4 lists the results of the logistic regression for the usage errors observed. Logistic regression analyses were conducted separately for each type of error, selection and restraint (data not shown). The logistic regression for selection errors showed that children in age group 0 were significantly more likely to be in a type 1 CSS (odds ratio [OR] = 13.75, p < 0.01), which equates to children less than 12 months old facing forwards, rather than rearwards. 
Discussion
The results showed that 42.7% (50/117) of the children being transported in CSS were in some way incorrectly seated, whether because the CSS was of the wrong type, because they were incorrectly restrained, or both. Recent international publications with a variety of research methodologies have found the same situation. [17] [18] [19] In 2005, Staunton et al. 20 described a very similar study to this one since it used the same data collection methodology:
i.e. observation of vehicle occupants and administration of a questionnaire requesting only data on age and weight of the child passengers, although only aiming to investigate selection errors. Irrespective of age, 42% of children in a CSS were being transported incorrectly.
In this study, restraint errors were the principal error observed, accounting for 72.2%. Of particular note was the proportion of unstrapped or too loosely strapped children in types 0 and 1 CSS, which was observed in 68.5% of the children in these types of seats. These types of error can lead to negation of the seat's ability to secure the child during braking, cornering, collisions and rolls, in addition to not preventing the child from voluntarily moving around inside the vehicle. 11 For these children from Maringá, incorrect CSS use was statistically related to attending daycare centers in strata B or C (medium and low incomes and educational level, respectively), both comprising private daycare centers. These observations indicate that high income and educational level, both present in strata A and D, was more significant than daycare center type (private or public) in terms of correct CSS use. These findings are in line with the international literature which has reported higher rates of CSS use in more privileged populations and lower rates in less privileged strata. 6, 21, 22 Another factor linked to higher rates of CSS usage errors was the presence of more than one child in the automobile. This data must be considered in the knowledge that it was collected before CONTRAN resolution 277/08 was enacted. 4 Despite being much-needed, this legislation is already obsolete and overly simplistic when compared with AAP, 14 ROSPA 15 and SBP, 16 recommendations, particularly with reference to children's weight for correct CSS use, and because it does not encourage infants to be kept rearwardfacing for as long as possible.
It is not only in Brazil that legislation is in its infancy.
In China, the largest of the emerging countries, there are no laws on CSS. 27 In Japan, the law has been in existence since 2000 and mandates CSS for children up to 5 year old. 28 It is only recently that Australian law has increased the coverage of mandatory CSS usage from 1 to 7.5 years.
Previously CSS were only obligatory for children less than 1 year old. 29 Enactment of specific legislation has proved to be an effective and rapid strategy for increasing CSS usage. 30 Given the recent enactment of Brazilian legislation on the subject, it is expected that the law will have an impact on the rate of CSS use and that it may also affect usage errors. Another study, with the same population described in this article, has already been started in order to measure this impact.
